This research aims at determining the effect of learning models on motivation, creative thinking skills, and cognitive learning results of students of Senior High School 6 of Ambon, Indonesia. This research is quasi-experimental research using a non-equivalent pretest-post-test control group design. The subjects of this research were class XI Science students with a total number of 40 students. One group was taught by using the Modified Problem Based Learning (M-PBL) and the other group was taught by using the discovery learning model. Research data were collected using test and non-test instruments. The data were analyzed by using ANCOVA with a significance level of 5%. The results of the analysis show that the significance value of the learning model towards students' learning motivation and cognitive learning results was 0.000<0.05. The significance value of the learning model towards students' academic skill was 0.000<0.05. The significance value of the learning model towards students' creative thinking skills was 0.030<0.05. The results of this research indicate that the implementation of the M-PBL learning model has an effect on students' learning motivation, creative thinking skills, and learning results better than that of the discovery learning model.
Introduction
Biology is one of the branches of science, plays an essential role in human activities, and it continues to develop. Hayat et al. (2017) add that nowadays the development of biological science has reached the field of molecular synthetic biology which is focused on synthetic DNA. Meanwhile, Losos et al. (2013) stated that the 21 st century is the golden age of biology, even technology development helped biology grew better. That is why a student should understand biology principles and applied it in their daily life. According to Ball et al. (2016) the 21 st -century learning condition should enable a chance for students to practice their skills. Churchill et al. (2013) added that the teacher should design a learning model that based on constructive philosophic to answer and overcome all challenges in this 21 st century.
Therefore, biology learning at this time should emphasize on providing students with direct experience to develop their competencies. This is to make the students able to conduct investigations scientifically, logically, and systematically and to understand the natural environment scientifically. Fun biology learning can increase students' learning motivation. The results of the study conducted by PISA (Program for International Assessment) cited by Iswadi (2016) suggest that Indonesia has a high index of science learning motivation as much as 0.65, compared to that of Japan (-0.33) and Singapura 0.59. This depicts how well the Indonesian teachers can create a fun and comfortable biology learning environment for the students. A safe and comfortable learning atmosphere can increase students' motivation.
Learning motivation is a strong desire to achieve satisfaction within an individual to experience the learning process, as well as to obtain excellent learning results and to make better changes (Pradnyana et al., 2013; Widyoko, 2012) . Good learning motivation can have an effect on students' learning results and creative thinking skills. The research results by Darmawati (2013) showed that learning motivation had a significant effect on the learning achievement of senior high school students in Tuban. Mustami and Safitri (2018) stated that learning motivation playing the main important role in determining student learning result because motivation is the key process to predict intensity, pathway, and effort to achieve students` objectives.
This indicates that learning motivation plays a key role in learning. In addition, the rapid development of biology learning also requires students to have creative thinking skills. Creative learning is defined as the students' ability to innovate in learning such as developing the knowledge obtained from their teachers so that they can create new combinations in learning (Azizi et al., 2014) . Research results by Safitri et al. ( 2014) show that students' creative thinking skills have a correlation with students' learning results. Kacan and Sahin (2018) added that creativity in science learning is quite important and also integrated with the curriculum, teacher and the approach that being used by teachers along with the learning process because creativity is human development aspect.
In addition to learning motivation and creative thinking skills, students' academic ability can also have an effect on students' cognitive learning results. Nowadays, classroom learning has not maximally empowered students' potential and academic abilities. Different academic abilities of the students in the classroom have not been noticed by the teacher. The learning models implemented in the classrooms have not been able to entirely empower students' academic ability, so that there is a gap between higher and lower academic ability students. Rahardjanto et al. (2019) asserted that creative thinking skill could guide a student to do some modification or even emerging new ideas. Daud et al. (2011) creative thinking skill is individual ability to use their mind to emerge new ideas, analogy and new discoveries that original and in form of real state or abstract, this kind of ability could be upgraded and developed well. Kind and Kind (2007) added that creativity and rationality always related one another, scientific creativity will never succeed without rationality, experiments and proof. Meanwhile, Ozyaprak (2016) argues that the categories of creative thinking include lateral thinking, problem-solving, productive thinking, brainstorming, and metaphors.
Based on the results of an observation, Senior High School 6 of Ambon has used the 2013 curriculum, but the learning models applied by teachers in learning have not met the demands of the 2013 curriculum. In addition, the learning environment did not maximally empower students' motivation which results in poor learning results and creative thinking skills. A solution which can be used to overcome the problems in class XI of Senior High School 6 of Ambon was by implementing a modified learning model. This modified learning model is the integration of the syntax of the Problem Based Learning (PBL) model with role-playing. The research by Burgess et al. (2018) suggested that learning model modification could be done by a hybrid approach that utilizes the surplus of the PBL and TBL learning model then make all phases of hybrid learning that shows both learning model phases. Tisonova et al. (2009) also show that the modification of the PBL learning model by integrating the proof-based method will produce a better result in student learning result if we compare to conventional PBL learning.
PBL learning model uses real problems encountered in the environment as a basis for acquiring knowledge and concepts through creative thinking skills and problem solving (Wang et al., 2016; Fakhriyah, 2014) . A research conducted by Sihaloho et al. (2017) shows that the PBL learning model could increase student critical thinking by the PBL investigation-based syntax. While by Joma et al. (2016) added that learning that using role-playing technique is one way to change thee learning condition in this 21 st century and enable a student to increase learning motivation. Gusmaweti (2013) states that role-playing is a play/drama that provides a pleasant experience so that it can improve students' understanding.
Research Problem
Based on those proofs, therefore the problem based learning (PBL) learning model could be integrated into role-playing learning model. The integration of the two learning models produces a new learning syntax and referred to as the M-PBL learning model (Modified Problem Based Learning). That is why we need to conduct research to investigate about (1) the influence of M-PBL towards students` learning motivation, and also (2) the influence of M-PBL towards students` creative thinking.
Method

Research Design
This research is quasi-experimental research which aims at investigating the effectiveness of M-PBL and discovery learning models on students' learning motivation, creative thinking skills, and biology cognitive learning results. The design of this research was the pretest-posttest nonequivalent control group design (Table 1) . 
Research Sample
The population on this research are all students grade XI Science of Senior High School 6 of Ambon. The samples of this research were all the students of class XI1 dan XI2 Science in the even semester of the 2017/2018 academic year. The total research sample was 40 students. They were divided into two groups, in which each group consisted of 20 students.
Instruments
Instruments that being used in this kind of learning process including syllabus, lesson plan, student worksheet, essay test item and creative thinking questioner and student learning motivation questioner. Creative thinking questioner using Likert scale with using scores such as very frequently (5), frequently (4), sometimes (3), rarely (2), never (1) on positive statements, while on negative statements using scores such as very frequently (1), frequently (2), sometimes (3), rarely (4), never (5) on positive statements. Students` learning motivation questioner also using Likert scale with scores such as very disagree (1), disagree (2), hesitate (3), agree (4), very agree (5) for positive statements, while very disagree (5), disagree (4), hesitate (3), agree (2), very agree (1) for negative statement.
Research Process
The samples of this research consisted of class XI1 and XI2. The learning material taught was about the human circulatory system. The control group was taught by using discovery learning by the biology teacher of the class without any intervention from the researchers. However, the experimental class was taught by using the M-PBL learning model by the researchers. The phases of M-PBL learning are students` orientation on problems, role-playing, guiding students individually or in group, doing an observation, play role-playing again, and evaluation. A pretest and a posttest were carried out before and after the research process. During the learning process, the students were asked to fill out a questionnaire of motivation and creative thinking.
Data Analysis
The data were analyzed by using ANCOVA and then continued with posthoc LSD (Least Significant Different). The pretest, metacognitive skills, concept gaining, and the post-test were used as the co-variance. Before the ANCOVA was performed, the normality and the homogeneity of the data were tested. The normality test was carried out using the Kolmogorov-Smirnov test, while the homogeneity test was done by using Levene's test. The data being analyzed using software SPSS 23.0 for Windows.
Results
Data obtained from the learning motivation skill test, creative thinking and cognitive learning result should be first analyzed using normality assay using one-sample Kolmogorov, Smirnov test and homogeneity assay using Levene`s test to find the invalid variance similarity (Table 2) . Table 2 shows that data has a normal distribution and data group has homogeneous variance. Based on this prerequisite assay, creative thinking data, learning motivation and students` cognitive learning result should be analyzed with advance assay using ANCOVA (Table 3) . The results of ANCOVA analysis (Table 3) show that in the learning model variable, the F count was 52.148 with a significance value of 0.000 (0.000 < α 0.05). Thus, the research hypothesis stating that the learning model has an effect on student learning motivation was accepted. Next, to determine the significant differences between M-PBL learning model and Discovery in increasing students` learning motivation, therefore the next advance analysis or assay that should be done is posthoc analysis using LSD assay (Table 4 ). The results of posthoc LSD test indicate that the M-PBL and Discovery learning models have different notations (Table 4 ). This shows that the M-PBL and Discovery learning models have different effects on student learning motivation. On the other hand, the ANCOVA analysis result on the influence of the learning model towards creative thinking skills shown in Table  5 . The results of the ANCOVA analysis (Table 5) show that in the learning model variable, the F count was 5.098 with a significance value 0.030 (0.030 < α 0.05). Thus, the research hypothesis stating that the learning model has an effect on student creative thinking skills was accepted. Next, to determine the significant differences between M-PBL learning model and Discovery in increasing creative thinking skill, therefore we should conduct the next analysis that is posthoc analysis using LSD assay (Table 6 ). The results of post hoc LSD indicate that the M-PBL and the discovery learning models have different notations (Table 6 ). This shows that M-PBL and discovery learning models have significantly different effects on creative thinking skills. The average score of the student's creative thinking skill in the M-PBL class was higher than that of the students in the discovery learning model class (Table 6 ). This proves that the class XI Science students of Senior High School 6 Ambon are more creative in thinking to understand the concepts of the circulation system using the M-PBL learning model. On the other hand, the ANCOVA analysis result on learning model influence towards students` cognitive learning results shown in Table 7 . The results of the ANCOVA analysis (Table 7) show that in the learning model variable, the F count was 75.589 with a significance value of 0.000 (0.000 < α 0.05). Thus, the research hypothesis stating that learning models have an effect on students' cognitive learning results was accepted. Next, to determine the significant differences between M-PBL learning model and Discovery in increasing cognitive learning result, so the next analysis is posthoc analysis using LSD assay (Table 8) . 
Discussion and Conclusion
The results of ANCOVA analysis (Table 3) show the existence of the influence of the learning model on learning motivation. This means that the implementation of M-PBL learning model could provide a different learning atmosphere for students. This can overcome students' boredom of the usual teaching and learning process. The research conducted by Rizqi et al. (2014) showed that the implementation of the PBL learning model and scientific approaches did not have an effect on student learning motivation. Therefore, the researchers suggested that teachers use variations in implementing PBL models. Sanjaya (2006) mentioned that the weaknesses of the PBL learning model, one of which is that student is lacking motivation to try when the problems faced were difficult ones. Therefore, the integration between PBL learning models and other constructive learning models is necessary (Karmana, 2011) . This research integrates the stages of PBL learning model with the stages of role-playing learning model. The results of this integration are called the M-PBL learning model. Therefore, the stages of the M-PBL learning model are different from those of PBL learning model. One of the stage in the syntax of the M-PBL learning model is role-playing. The role-playing can trigger students' attention to act as organs and mechanisms in the concept of the circulatory system. Arif (2016) explains that motivation includes four components, namely attention, relevance, confidence, and satisfaction. Aydogan et al (2017) add that the motivation that includes the impulse of curiosity, desire to learn, and the desire to grow is referred to as internal motivation. When the process M-PBL learning has triggered students' attention to play a role, the students' curiosity will grow, so that they can connect the concept they learn with the role the students play. The next is that the students feel confident to do role-playing, so that they will feel satisfaction upon completing the role play. Since the syntax of M-PBL learning model is able to motivate the students, it has a huge effect on the students filling out the motivation questionnaires. Through role-playing, the students act as if they were the organs and mechanisms of the circulatory system. Thus, it makes the students feel interested and excited.
Other than that, the results of the post hoc LSD test (Table 4) indicate that the M-PBL and Discovery learning models have different effects on student learning motivation. The average score of the student learning motivation in the M-PBL class was higher than that of the students in the discovery learning model class (Table  4 ). This proves that the students of class XI Science of Senior High School 6 of Ambon are more motivated to learn the concept of the circulatory system using the M-PBL learning model. Some educational researches investigating the implementation of discovery learning model also indicate an increase in student learning motivation. Hadiono and Hadiyati (2016) report that the discovery learning model increases the learning motivation of class VIII students of Junior High School 2 of Kamal on the learning material about Light. Rizqi (2014) also reported that the discovery learning model increased the learning motivation of Class IV Elementary School Students on the learning material on My Healthy and Nutritious Food. The results of those researches show that the discovery learning model is also able to increase student learning motivation. In this research, however, the learning motivation of the students taught by using the M-PBL learning model increased higher than that of the students taught by using the discovery Learning model. The task of a teacher is to try to create a suitable learning model to improve student learning motivation. In addition, student motivation is also determined by various factors, not only the learning model factor implemented by the teachers in the learning process. The research by Wahyuni et al. (2012) showed that the factors affecting the student learning motivation are students' perceptions of variations in teacher teaching styles, and student learning discipline. The teacher teaching style will certainly be influenced by the learning model used by the teacher. Student learning motivation is measured by the way students respond or answer the questionnaires distributed by teachers. Through questionnaires, students can determine their attitude, whether it is strongly agreed, agree, disagree or strongly disagree with their own learning experience. This means that the perception of the Class XI Science students in Senior High school 6 of Ambon taught by using M-PBL learning model is better.
The results of the ANCOVA analysis (Table 5) show that the learning model has an effect on student creative thinking skill. Teachers have a significant role in selecting an effective learning model to foster students' creative thinking. M-PBL learning model is a learning model that is able to develop students' creative thinking skills. The syntax of the M-PBL learning model trains students' creative thinking. Each stage of M-PBL learning is able to improve students' creative thinking skills, compared to that of the Discovery learning model. Najib et al. (2015) stated that the PBL learning model has characteristics that could enable students' to develop their creative thinking skills because learning begins with students' daily life problems. Through the stage of orientation to the problems, students are encouraged to develop their ideas and to find information to solve the problems they face. This activity will indirectly improve students' creative thinking skills. Daramola et al. (2019) added that students` creativity shown by the ability to understand with new way, making relations between phenomenons, then producing solutions, therefore, creativity involving two thinking process then producing actions.
Moreover, the syntax of M-PBL learning is role-playing, group work, making observations of repeating role play to solve problems. At this stage, the students' constructivist mechanisms are carried out together in groups. M-PBL learning model is one of the learning models based on the constructive learning theory. Through role-playing, students have the opportunity to appreciate the role they are playing. Through observation activity, the students can assess the role played by their friends, and through repeating the role play one more time, the students can have reflection activities to perform the role play better. The same result also published by Kaeser et al. (2004) that active student in PBL learning modification saving information in a much way longer time compare to the conventional PBL learning. Students are social beings, so that with creative and flexible thinking, they will be able to work well in groups to solve problems through role-playing and observation activities.
Other than that, the results of the post hoc LSD test (Table 6 ) indicate that the M-PBL and Discovery learning models have different effects on creative thinking skills. The average score of the student's creative thinking skill in the M-PBL class was higher than that of the students in the Discovery learning model class (Table 6 ). This proves that the class XI Science students of Senior High School 6 Ambon are more creative in thinking to understand the concepts of the circulation system using the M-PBL learning model. Several research results show that the PBL learning model is able to improve students' creative thinking skills better than other learning models. Nurcholis et al. (2013) reported that PBL learning models accompanied by scientific articles can improve the creative thinking skills of class X students of Senior High School 2 of Boyolali. The research conducted by Awang and Ramly (2008) ; Bahri and Corebima (2015) found that the PBL learning model could improve students' creative thinking skills.
The results of the ANCOVA analysis (Table 7) show that learning models have an effect on students' cognitive learning results. The selection of appropriate learning models can improve students' cognitive learning results. Susanto (2012) explains that the selection of appropriate learning models aims to create effective learning, in order that optimal interactions between teachers and students can occur, resulting in better learning results. In this research, the experimental class was taught by using M-PBL learning model while the control class was taught by using the discovery learning model. Table 8 shows the difference in notations between the two learning models toward the students' cognitive learning results. This suggests that the M-PBL learning model improves the cognitive learning results of class XI Science students of Senior High School 6 of Ambon better than the discovery learning model does. Several research results on other M-PBL learning models have shown similar results. For example, Hinderasti et al. (2014) reported that PBL learning model integrated with experimental methods accompanied by roundhouse diagram techniques and mind maps can improve the biology learning results of class XI students on the concept of the excretion system. The syntax of the M-PBL learning model directs a real learning experience for students so that they can experience meaningful learning which can improve students' cognitive learning results. Aziz et al. (2014) report that the initial stage of the syntax of the PBL learning model is extremely essential, which is organizing students to learn and conduct experiments. In addition, the students are faced with the orientation syntax on the problem through the guidance and direction of the teacher. Najib et al. (2015) explain that the syntax of the PBL model which presents real problems can increase students' knowledge and understanding, which has a positive effect on students' learning results. The modification of the syntax of the M-PBL learning model, which is role-playing, can affect the students' cognitive structure. The students' cognitive structure formed during the learning process of M-PBL is inseparable from the constructivist learning theory. PBL is a cognitive-based learning which is oriented to constructivist learning theory (Koh et al., 2014; Nafiah, 2014) . Constructivist learning theory explains that during learning, if students are able to organize and construct their own knowledge, it will be more likely stored in students' memory for a longer period (Budiningsih, 2005) . Constructive learning has an idea that the student build a new understanding using the previous understanding, a student could be a more active learning process, also change students` way of thinking so that student could think logically and conceptually.
The series of problem solving processes in the M-PBL learning model has a better effect on students' cognitive learning results compared to the discovery learning model. Furthermore, Akinoglu and Tandongan (2007) explain that the PBL learning model provides the students with a new experience to acquire new knowledge provided that the students do the problem solving processes. The research conducted by Hasanah et al. (2017) which compared the learning results of the students taught by using PBL and discovery learning models showed that the learning results of the class taught by using PBL learning model were 54.718%; while the learning results of the class taught by using the discovery learning model were 53.814%. The discovery learning model is also based on discovery and problem solving. However, in this learning method, the teacher plays more roles and is more creative in directing the students to solve problems, and creating situations that make students actively construct their own knowledge (Hadiono & Hadiyati, 2016) . Pranoto et al. (2017) add that the PBL learning model gives more opportunities to the students to actively and independently complete tasks and assignments during the learning process compared to the discovery learning model in class X Senior High School 1 Ngawi. Based on these explanations, the researchers found two factors affecting the results of learning, namely external factors including the teachers' creativity in selecting and designing the learning process, and the internal factors including students' learning styles. This is what causes the students learning by using the discovery learning model to have lower cognitive learning results than those learning by using the M-PBL learning model. Students' learning style means the most preferred way of learning that the students use. It could be visual, auditory, and kinesthetic learning styles (DePorter, 2007; Pashler et al., 2008) . The research conducted by Hinderasti et al. (2014) revealed that the learning results of the students using kinesthetic learning styles were higher than those learning by using a visual learning style. This is because the models, methods and learning techniques require the students to move more actively. The weakness of the discovery learning model in this research was that the teacher did not integrate the syntax of the discovery learning model with the learning methods or techniques which encourage the students to construct their cognition.
The final stage of M-PBL learning in this research was evaluation and brainstorming. The evaluation stage was a stage of reflection on the M-PBL learning process that had been carried out, while the brainstorming stage was the stage of brainstorming between students and teachers to correct weaknesses during the learning process. Furthermore, Supiandi and Julung (2016) ; Valle et al. (1999) state that the evaluation stage in the PBL learning can be used as reflection activities, which is to rewrite new experiences and knowledge, so that these activities have a positive effect on students' memory, thus influencing students' cognitive learning results. Whereas the evaluation stage for reflection and brainstorming processes are not found in the learning process of the discovery learning model.
The syntax of the M-PBL learning model has been modified to provide students with different learning experiences and atmospheres. The modification of the syntax of the PBL learning model gives an advantage for this M-PBL learning model. The modification of the syntax of the PBL learning model also overcomes the weaknesses of the PBL learning model. However, the implementation of the discovery learning model was without any modification or integration with other learning models, methods, or techniques. Malahayati (2016) reveals that the PBL learning model has strengths and weaknesses that need to be combined with other learning models or other strategies to improve the quality of learning. In addition, the effectiveness of the learning model is supported by two factors, namely the external and internal factors. External factors in learning are learning models, methods, or techniques implemented by the teachers, while the internal factors in learning include students' learning styles and students' learning interests (Hinderasti et al., 2014; Baylor & Ritchie, 2002) . Although the teacher has implemented a creative learning model but not supported with sufficient students' learning interests and abilities, the learning is still considered unsuccessful. In addition, when the learning model implemented by the teacher does not accommodate most of the students' learning styles, the effectiveness of learning is not optimally achieved yet.
The results showed a significant difference in the results of motivation, creative thinking and cognitive learning outcomes between students who were taught using the M-PBL learning model and the conventional learning model. The learning model has an effect on student motivation shown by a significant value (0.000<0.05), the learning model has an effect on students 'creative thinking shown by a significant value (0.030<0.05), the learning model has an effect on students' cognitive learning outcomes shown by a significant value (0.000<0.05). This means that the M-PBL learning model (Modified Problem Based Learning) is able to improve learning motivation, creative thinking skills, and cognitive learning results of class XI students of Senior High School 6 of Ambon.
The syntax of M-PBL learning model are based on constructive theory and could give chance for a student to develop their learning motivation, creative thinking and cognitive learning result. M-PBL learning model also could give a condition and learning atmosphere that quite different from than Discovery learning model that basically used as always by teachers out there. Therefore, further research needs to be done as an effort to find out and analyze other factors that contribute to influencing student motivation, creative thinking, and cognitive learning outcomes during learning using the M-PBL learning model.
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